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Key drivers for autonomy:
Long Round-Trip Light Time

~ 7 – 45 min
Round Trip Light Time

~ 0.4 – 2.7 AU
60M – 400M km



Key drivers for autonomy:
Unpredictable Environments



Key drivers for autonomy:
Contact Investigations



Curiosity Rover

5

Cameras • Mast Camera (Mastcam)
• Mars Hand Lens Imager (MAHLI)
• Mars Descent Imager (MARDI)

Spectrometers • Alpha Particle X-Ray Spectrometer 
(APXS)

• Chemistry & Camera (ChemCam)
Analytical 
Instruments

• Chemistry & Mineralogy X-Ray 
Diffraction/X-Ray Fluorescence 
Instrument (CheMin)

• Sample Analysis at Mars (SAM) 
Instrument Suite

Radiation 
Detectors

• Radiation Assessment Detector 
(RAD)

• Dynamic Albedo of Neutrons (DAN)
Environmental 
Sensors

• Rover Environmental Monitoring 
Station (REMS)

Atmospheric 
Sensors

• Mars Science Laboratory Entry 
Descent and Landing Instrument 
(MEDLI)



Gale Crater



Autonomy for Landing



Rover Operations: Sol by Sol…
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Rover Navigation

AutoNav

Visual Odometry



Challenging Terrain…



Intelligent Science Acquisition
• AEGIS = “Autonomous Exploration for 

Gathering Increased Science
• Currently supporting autonomous targeting 

of Curiosity  ChemCam instrument

POC: Tara Estlin/JPL





Improved Landing: Terrain-Relative Navigation
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Mars Sample Return – Notional Architecture
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Pre-Decisional Information -- For Planning and Discussion Purposes Only



Rapelling Rover Concepts for 
Extreme Terrain Access

Pre-Decisional Information -- For Planning and Discussion Purposes Only



Helicopter

• Highlight additional autonomy challenges for Mars helicopters
• Navigation

• Safe landing

• Challenging environment – atmospheric variation/winds



Summary




